TELECOMMUNICATION SYSTEM 



BACKGROUND OF THE INVENTION 

(a) Field of the Invention 
The present invention relates to a telecommunication system 

and, more particularly, to the technique for controlling connection 
O between a switching system and a plurality of communication 
H terminals in a telecommunication system such as including the 
* internet packet communication network and a circuit-switched 
f communication network. The present invention also relates to a 
fU telecommunication control method and system for use in such a 
0 telecommunication system. 

(b) Description of the Related Art 

It is usual for a subscriber of a telecommunication system to 
inquire a telephone number by using a own communication 
terminal such as a general subscriber's telephone system or a 
mobile telephone system before originating a call for the 

20 telephone number. Such an inquiry of the telephone number is 
generally performed by using a telephone number directory 
service offered by a carrier, using a data base retrieval service 
offered by a carrier such as "Angel Line", or using a homepage on 
the internet such as offered by NTT Corporation in its "i-mode" 

25 system. 
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The method for originating a call while using the telephone 
number directory service includes the steps of inquiring the 
telephone number of an operator by voice, recording on a paper 
the telephone number uttered by the operator, and then inputting 

5 the recorded telephone number onto the own communication 
terminal for coupling to the telephone number. 

The method for originating a call while using the data base 
retrieval service includes the steps of dial-up accessing to the data 

O base by using a personal computer on which a dedicated retrieval 
software runs, performing the retrieval in the data base, recording 

}| the retrieved telephone number, and inputting the recorded 

, telephone number onto the own communication terminal for 

jij coupling to the telephone number. 

m Both the above methods necessitate, as described above, the 

O 

15N duplicate steps of recording the telephone number on some 
medium and inputting the telephone number with reference to the 
recorded telephone number. 

The method for originating a call while using the homepage 
on the internet includes the steps of coupling the own 

20 communication terminal, such as a mobile phone, to the internet, 
accessing the homepage offered by the corporation having the 
telephone number which is desired for connection, and coupling 
to the telephone number set in the content provided on the 
homepage. 

25 The method for originating a call while using the homepage 
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on the internet is relatively convenient because the call is 
connected without inputting the telephone number by the 
subscriber, thereby obviating a wrong input. However, this 
function is only limited to the connection to the telephone number 

5 itself. More specifically, it is impossible to display the telephone 
number or the information from the telephone number on the own 
communication terminal, when the call is being connected to the 
extension of the telephone number or the switching system 

g accommodating the extension of the telephone number, or after 
i<| the call is connected to the extension or the switching system. 
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m SUMMARY OF THE INVENTION 

si 

Hj In view of the above problems in the conventional 

g techniques, it is an object of the present invention to provide a 
l^J. telecommunication system which is capable of allowing a 
subscriber or client to connect the own communication terminal to 
the extension of the telephone number desired for connection in a 
switching system without duplicate or complicated input of the 
telephone number. 

20 11 is another object of the present invention to provide a 

telecommunication system which is capable of allowing the 
telephone number or the information from the telephone number 
to be displayed on the screen of the communication terminal even 
when the call is being connected to the extension of the telephone 

25 number or the switching system or after the call is connected to 
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the extension of the telephone number or the switching system. 

It is another object of the present invention to provide a 
telecommunication control method and a telecommunication 
control system in a telecommunication system such as described 
5 above. 

The present invention provides a telecommunication system 
including: a web server and a switching system disposed in 
combination for data transmission therebetween, the switching 
□ system accommodating therein a plurality of extensions, the web 

l© server storing therein first screen data for specifying therein at 

- (Ji 

W least one menu having post information and second screen data; 

J* and a plurality of communication terminals each including a 

Jy packet interface connected to the web server via an internet packet 

ipsa 

P communication network and a line interface connected to the 
isp switching system via a circuit-switched communication network, 
each of the communication terminals including a display unit, a 
web browser for accessing the web server to receive therefrom the 
first and second screen data to be displayed on the display unit, 
and an input section for specifying the menu on the display unit, 
20 the web browser transmitting to the web server information of the 
menu specified by the input section, the web server including a 
data transfer section for transferring to the switching system 
information of the menu specified by the input section, the 
switching system including a connection monitor for monitoring 
25 connection of the extensions to select one of the extensions based 
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on the information of the menu specified and transmit to the web 
server a telephone number of the selected one of the extensions to 
be included in the second screen data, the browser urging a client 
to originate a call onto the telephone number in the second screen 
5 data. 

The present invention also provides a method for 
controlling a telecommunication system including at least one 
combination of a web server and a switching system, the web 
g server being connected to a plurality of communication terminals 
i(fc via an internet packet communication network, the switching 
y| system being connected to the plurality of communication 
* terminals via a circuit-switched communication network and 
W accommodating a plurality of extensions, the method including 
g the steps of: allowing the web server to display first screen data 
iff* on a display unit of one of the communication terminals, aid first 
screen data including information of at least one post; allowing 
the web server to respond to first information that the post is 
specified in the first screen data, to transfer the first information 
to the switching system; allowing the switching system to extract 
20 one of the extensions corresponding to the specified post based on 
the first information and to transmit a telephone number of the 
one of the extensions to the web server; allowing the web server 
to transmit second screen data including information of the 
telephone number to the one of the communication terminals; and 
25 urging a client to originate a call onto the telephone number in the 
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second screen data via the circuit-switched communication 
network and the switching system. 

The present invention further provides a telecommunication 
control system including: a web server and a switching system 

5 disposed in combination for data transmission therebetween, the 
switching system accommodating therein a plurality of extensions, 
the web server storing therein first screen data for specifying 
therein at least one menu having post information and second 

13 screen data, the web server being connected to a plurality of 
1<P communication terminals via an internet packet communication 

SB?* 
- %g% 

W network, the switching system being connected to the plurality of 

yi 

** communication terminals via a circuit-switched communication 

kl network, the web server including: a data transmission section for 

g TOT 

q transmitting the first and second screen data to be displayed on a 

P 

I5p display unit of one of the communication terminals, the first 
screen data urging the one of the communication terminals to 
specify the menu on the display unit, the data transmission section 
receiving information of the menu specified from the one of the 
communication terminals to transfer the information of the menu 

20 specified to the switching system, the switching system 
monitoring connection of the extensions to select one of the 
extensions based on the information of the menu specified and 
transmit to the web server a telephone number of the selected one 
of the extensions to be included in the second screen data, the web 

25 server transferring the second screen data to the one of the 
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communication terminals to urge the same to specify the 
telephone number in the second screen data to allow the one of the 
communication terminals to connect via the switching system to 
the selected one of the extensions based on the telephone number. 
5 In accordance with the telecommunication system and 

telecommunication control method and system of the present 
invention, the client can originate a call to an extension of a 
telephone number without inputting the telephone number by the 

Li; 

b function of the web server and the switching system. 
1(5 The above and other objects, features and advantages of the 

* W present invention will be more apparent from the following 

* description, referring to the accompanying drawings. 

is? 

I* 
FU 

g BRIEF DESCRIPTION OF THE DRAWINGS 

G 

\%k Fig. 1 is a block diagram of a telecommunication system 

according to an embodiment of the present invention. 

Fig. 2 is a schematic flowchart for the operation of the 
telecommunication system of Fig. L 

Figs. 3 A to 3C are images of screen on the display unit of 
20 the communication terminal in the telecommunication system of 
Fig. 1, attached with HTML (hyper link markup language) tags. 

PREFERRED EMBODIMENT OF THE INVENTION 

Referring to Fig. 1, a telecommunication system according 
25 to an embodiment of the present invention includes a plurality of 
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communication terminals 10, and a plurality of combinations of 
web server 20 and switching system 30 disposed in corporations, 
for example. Each communication terminal 10 is connected to the 
web server 20 via the internet packet communication network 50, 

5 whereas the each communication terminal 10 is connected to the 
switching system 30 via the circuit-switched communication 
network 60. The switching system 30 and the web server 20 are 
connected together via respective dedicated interfaces 31 and 24 

O to form a telecommunication control system. A plurality of 
lffi extensions 40 are accommodated in the switching system 30 

W which is disposed for switching the communication network 60. 

Ci xhe extensions 40 may be disposed outside the corporation, and 

JJ may be connected to the switching system 30 by using a tandem 

■p connection scheme. 

o 

i$* The communication terminal 10 can be connected to the 

extension 40 accommodated in the switching system 30 by using 
the functions of the switching system 30 and the web server 20. 
The communication terminal 10 includes a packet interface 11 for 
connecting to the internet packet communication network 50, a 

20 web browser 12, a display unit 13, a keyboard 14 etc. for 
inputting desired information therefrom, a line controller 15, a 
line interface 16 for connecting to the circuit-switched 
communication network 60, a handset 17 for inputting/outputting 
voice for transmission, and a central processing unit (CPU) 18 for 

25 controlling the overall operations of the constituent elements in 
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the communication terminal 10. 

The web server 20 includes a packet interface 21 for 
connecting to the internet packet communication network 50, a 
transmission data memory 22 for storing the data for transmission 
5 through the packet interface 21, a received data memory for 
storing the data received through the packet interface 21, a 
switching-system-dedicated interface 24 dedicated to the 
switching system 30, and a CPU 25 for controlling the overall 
h operation of the constituent elements in the web server 20. 
ill The switching system 30 includes a web-server-dedicated 

1 jjj interface 31 dedicated to the web server 20, a first memory 32 for 
Jg storing the telephone number of the extension and the terminal ID 
of the communication terminal 10 connected to the switching 

u system 30, a second memory 33 for storing a table for tabulating 

0 

153 the telephone numbers, received data and the extension numbers 
in association, a connection monitor 34 for monitoring the state 
of connections, a trunk interface block 35 for connecting to the 
circuit-switched network 60, a line interface block for connecting 
to the extensions 40 accommodated in the switching system 30, a 

20 switch array for establishing or breaking the paths between the 
trunk interface block 35 and the line interface block 36, and a 
CPU 38 for controlling the overall operations of the constituent 
elements in the switching system 30. 

The connection monitor 34 monitors the state of the trunk 

25 interface block 35 and the line interface block 36 as to whether 
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these interface blocks 35 and 36 are "idle" or "busy", monitors the 
data transferred between the terminal and the extension then 
connected through the trunk interface 35 and the line interface 36, 
and also monitors the subsequent recovery of the trunk interface 
5 35 and the line interface 36. 

For description of operation of the telecommunication 
system of Fig. 1 with reference to Figs. 2 and 3 A to 3C, an 
exemplified case is assumed here wherein a client having a 

O communication terminal 10 wishes to originate a call onto an 

o 

ids extension 40 of a consultation post in an insurance company 
W through the web server 20 and the switching system 30 of the 
'f' insurance company. The operation will be described hereinafter in 
p] separate five procedures. 

p. In the first procedure, the client connects the own terminal 

15M 10 to the web server 20 via the internet packet communication 
network 50 and receives the information of the telephone number 
through which the client wishes to consult the insurance company. 
This first procedure is similar to that of display of a web page on 
a display unit of a personal computer by using transmission 
20 control protocol/internet protocol (TCP/IP) and HTML or HDML 
(handheld device markup language). 

More specifically, in the first procedure, the client connects 
the own terminal 10 to the web server 20 through the packet 
interface 11 and the internet packet communication network 50 
25 (step SI), thereby transmitting packet data (step S2), which 
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includes ID number of the own terminal 10 (terminal ID) and 
requests transmission of initial screen data. The packet data 
received by the web server 20 from the communication terminal 
10 is stored in the received data memory hardware 23. The CPU 

5 25 extracts the terminal ID from the data stored in the received 
data memory 23 (step S3). 

The CPU 25 of the web server 20 then creates a guidance 
screen packet data for the communication terminal 10 based on 

g the terminal ID and the guidance screen data stored in the 
if} transmission data memory 22 (step S4), transmitting the resultant 

yj guidance screen packet data to the packet interface 21 as the 

*fi initial screen data. The packet interface 21 then transmits the 

S3 

J* guidance screen packet data to the packet interface 11 of the 
K communication terminal 10 via the internet packet communication 
i42 network 50 (step S5). The CPU 18 of the communication terminal 
10 reads the guidance screen packet data received through the 
packet interface 11, thereby allowing the web browser 12 to 
display the guidance menu list (initial menu list) on the display 
unit 13 (step S6). 

20 In Fig. 3A, there is shown a guidance menu image together 

with the compact HTML tags used therefor. The guidance menu 
list has a title "xxx Automobile Insurance Web Guidance", several 
menus including "Guidance to Consultation Post", "Guidance to 
Contents Of Contract" and "Receipt of Accident Information", 

25 and messages such as urging the client to select one of the menus. 



12 



The client inputs the menu number, "1", using the keyboard 
14 to select one of the menus on the initial screen, to specify the 
consultation post in the insurance company to which the client 
wishes to connect (step S7). The web browser 12 recognizes the 
5 menu number specified by the client, assembles the menu number 
into packet data, and delivers the packet data to the packet 
interface 1 1 . The packet data including the information of the 
menu number, which is referred to as "destination specifying 
CI packet data" hereinafter, is transmitted to the packet interface 21 
l© of the web server 20 via the internet packet communication 

i y s 

W network 50 (step S8). 

m The CPU 25 of the web server 20 stores the destination 

fjj specifying packet data received by the packet interface 21 into the 

q received data memory 23. The CPU 25 thus recognizes the 

Q 

15M terminal ID and the post of the insurance company to which the 
client wishes to connect. 

The second procedure is such that the CPU 25 of the web 
server 20 receives the telephone number of the post, to which the 
client wishes to consult, from the switching system 30. 

20 The CPU 25 delivers a destination number request data, 

which includes the terminal ID stored in the received data 
memory 23 and the destination information (or post information) 
obtained from the destination specifying packet data, to the 
switching-system-dedicated interface 24 (step S9). The 

25 destination number request data is delivered from the switching- 
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system-dedicated interface 24 to the CPU 38 of the switching 
system 30 through the web-server-dedicated interface 31 (step 
S10). 

The CPU 38 of the switching system 30 stores the ID 
5 number within the destination number request data into the first 
memory (or destination number/terminal ID memory) 32. The 
CPU 38 then extracts, based on the destination number 
information within the destination number request data, a trunk 
b interface from the trunk interface block 35 which is capable of 

£3 

i(g accepting the call request and a line interface which 
W accommodates the specified extension 40 and is capable of 

■si ii 

f accepting the call request, recognizes the telephone number of the 
jjj extension to which these extracted interfaces 35 and 36 can be 
p connected via the circuit-switched communication network 60, 
I5p. and then stores the telephone number as the destination number in 
the first memory 32 in association with the terminal ID (step S 1 1). 

These terminal ID and the destination number are 
transmitted in combination by the CPU 38 of the switching system 
30 through the web-server-dedicated interface 31 to the switching- 
20 system-dedicated interface 24 of the web server 20 (step SI 2). 
Thus, the web server 20 recognizes the telephone number for 
connecting the consultation post of the insurance company to the 
communication terminal 10 of the client. 

The third procedure is such that the CPU 25 of the web 
25 server 20 displays the telephone number of the consultation post 
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of the insurance company on the display unit 13 of the 
communication terminal 10, the telephone number being received 
from the switching system 30. 

The CPU 25 of the web server 20 creates, based on the 

5 destination number received through the switching-system- 
dedicated interface 24, a connection acceptance screen data 
indicating whether or not the destination number is allowed for 
connection. The CPU 25 then assembles the connection 
O acceptance screen data into the connection acceptance packet data, 

i(K which is to be transmitted to the communication terminal 10, 



m based on the received terminal ID, and delivers the resultant 
s packet data to the packet interface 21 (SI 3). 

|U The connection acceptance packet data is delivered from the 

O packet interface 21 via the internet packet communication 
15^ network 50 to the packet interface 11 of the communication 
terminal 10 (step S14). The CPU 18 of the communication 
terminal 10 receives the connection acceptance packet data 
through the packet interface 11, and delivers the same to the web 
browser 12, which displays the image of the connection 
20 acceptance packet data on the display unit 13 (step SI 5). 

Fig. 3B shows the connection acceptance screen after the 
client selects the menu #1 in the initial screen. The screen 
includes a title "xxx Automobile Insurance Web Attendant", 
telephone number "0471-XX-XXXX" of the consultation post to 
25 which the client wishes to connect, a pair of select buttons, and a 
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message to urge the client to select one of the buttons for 
selecting connection or no-connection. Thus, the third procedure 
allows the telephone number of the consultation post to be 
displayed on the display unit 13 of the communication terminal 10. 
5 The fourth procedure is such that the client originates a call 

onto the switching system 30 based on the connection acceptance 
screen. 

The client recognizes the telephone number of the 

Li,. 

q consultation post on the connection acceptance screen displayed 

o 

ICQ on the display unit 13, selects the button "yes" by using the 
y keyboard 14 or mouse to thereby instruct connection to the 

» in 

destination number of the consultation post (step S16). The 
K compact HTML tag for connection to the destination number is 

jU 

jjjj "<A href="tel:0471-xx-xxxx". This tag is set on the button so that 
I5j2 the button selected by the client allows the line controller 15 of 
the communication terminal 10 to originate a call onto the 
switching system 30 via the line interface 16 (step SI 7). 

The fifth procedure is such that the switching system 30 
switches the call from the communication terminal 10 to the 
20 telephone number of the consultation post of the insurance 
company. 

The connection monitor 34 of the switching system 30 
monitors all the trunk interfaces in the trunk interface block 35 
and the line interfaces in the line interface block 36 
25 accommodated in the switching system 30, whereby the CPU 38 
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of the switching system 30 recognizes the presence of call-in to 
the trunk interface block 35. 

The CPU 38, when notified of the presence of the call-in to 
the trunk interface block 35 by the connection monitor 34, 

5 compares the location of the trunk interface receiving the call-in 
and the received data received through the trunk interface during 
the call-in against the destination number/received data/extension 
number of the table stored in the second memory 33, to thereby 

S recognize the destination number specified from the 

lfj communication terminal 10 and the extension number to be 

CP 

yy connected. Thus, the CPU 38 delivers a ringing call onto the 
£ extension 40 of the specified telephone number. 

In addition, the CPU 38 transmits, to the web-server- 
dedicated interface 31, the terminal ID obtained by comparing the 
lfFj destination number recognized here against the data stored in the 
first memory 32 for the destination number (step S19) and the 
information of ringing the extension 40, the information being 
referred to as an "extension ringing signal" hereinafter. 

The web-server-dedicated interface 31 of the switching 
20 system 30 transmits the terminal ID and the extension ringing 
signal to the switching-system-dedicated interface 24 of the web 
server 20 (step S20). The CPU 25 of the web server 20 assembles 
the extension ringing signal received from the switching-system- 
dedicated interface 24 into a extension ringing packet data, and 
25 delivers the extension ringing packet data to the packet interface 
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21 through the transmission data memory 22 (step S21). 

The extension ringing packet data is transmitted through the 
internet packet communication network 50 to the packet interface 
11 of the communication terminal 10 (step S22). The CPU 18 of 
5 the communication terminal 10, after receiving the extension 
ringing packet data, allows the web browser 12 to display the data 
in the extension ringing packet data which is specified for display 
by the switching system 30 (step S23). 
pj Referring to Fig. 3C, there is shown a screen of the display 

i§j unit during the step S23. The screen displays a title "xxx 
y Automobile Insurance Web Attendant", and messages such as 
* # including "ringing to consultation post" and "please wait in a 

as 

** telephone mode". 

i y 

E When the extension 40 of the consultation post answers the 

lijj ringing for call-in, the CPU 38 of the switching system 30 is 
notified of the answer of the extension 40 from the connection 
monitor 34, controls the switch array 37 to connect the path 
between the specified line interface in the line interface block 36 
and the specified trunk interface in the trunk interface block 35 
20 (step S24). 

Thus, the path between the extension 40 and the 
communication terminal 10 is established through the switching 
system 30 and the circuit-switched communication network 60, 
whereby the client can talk with a person at the extension of the 
25 consultation post (step S25). 
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As described above, the web server 20 has functions of 
instructing the switching system 30 to specify an idle extension 
based on the data received from the communication terminal 10 
connected to the web server 20, receiving from the switching 
5 system 30 the destination number of the idle extension thus 
specified, transmitting the destination number of the idle 
extension to the communication terminal 10, and urging the 
communication terminal 10 to originate a call onto the idle 
b extension of the specified destination number transmitted to the 
1(6 communication terminal 10. 
W In addition, the switching system 30 has functions of 

* specifying an idle line to be connected to the destination number 
jy based on the destination specifying request data received from the 

p web server 20, extracting a telephone number to be used by the 

O 

I5t* communication terminal 10, notifying the destination telephone 
number and the terminal ID in combination to the web server, and 
extracting the terminal ID of the communication terminal 10 
connected to the switching system 30 based on the data received 
through the interface. 

20 By the functions of the web server 20 and the switching 

system 30, the client can obtain from the initial screen the 
telephone number of the idle extension for the consultation post to 
which the client wishes to consult, and connect the idle extension 
simply by selecting the button on the screen of the display unit. 

25 This allows the client to obviate the input operation for the 
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telephone number to which the client wishes to connect. In 
addition, the message can be displayed on the screen of the 
display unit such as indicating that the called extension is ringing. 
This allows the client to be ready for answer from the extension. 

5 The ringing information may be replaced by or added to any other 
information such as the information of the consultation post. 

Since the above embodiments are described only for 
examples, the present invention is not limited to the above 

£J embodiments and various modifications or alterations can be 
i§ " easily made therefrom by those skilled in the art without departing 

y from the scope of the present invention. 

S 
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